Influence of endocrine active compounds on the developing rodent brain.
Changes in the volumes of sexually dimorphic brain nuclei are often used as a biomarker for developmental disruption by endocrine-active compounds (EACs). However, these gross, morphological analyses do not reliably predict disruption of cell phenotype or neuronal function. Therefore, an experimental approach that simultaneously assesses anatomical, physiological and behavioral endpoints is required when developing risk assessment models for EAC exposure. Using this more comprehensive approach we have demonstrated that the disruption of nuclear volume does not necessarily coincide with disruption of cellular phenotype or neuroendocrine function in two sexually dimorphic brain nuclei: the anteroventral periventricular nucleus of the hypothalamus (AVPV) and the sexually dimorphic nucleus of the preoptic area (SDN). These results demonstrate that nuclear volume is likely not an appropriate biomarker for EAC exposure. We further demonstrated that neonatal exposure to the EACs genistein (GEN) and Bisphenol-A (BPA) can affect sexually dimorphic brain morphology and neuronal phenotypes in adulthood with regional and cellular specificity suggesting that effects observed in one brain region may not be predictive of effects within neighboring regions. Finally, developmental EAC exposure has been shown to affect a variety of sexually dimorphic behaviors including reproductive behavior. These effects are likely to have a broad impact as maladaptive behavior could translate to decreased fitness of entire populations. Collectively, these findings emphasize the need to employ a comprehensive approach that addresses anatomical, functional and behavioral endpoints when evaluating the potential effects of EAC exposure.